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EQUIPMENT  FOR  MASS  REARING 
OF  THE  GREATER  WAX  MOTH 
AND  THE  PARASITE  LIXOPHAGA  D1ATRAEAE 

By  G.  G.  Hartley,  C.  W.  Gantt,  E.  G.  King,  and  D.  F.  Martin1 

ABSTRACT 

This  report  describes  an  oviposition  chamber,  larvae  harvester,  and 
scale  collector  for  use  in  rearing  the  greater  wax  moth,  Galleria  mellonella 
(L.) ,  and  harvester  for  extracting  puparia  of  the  Cuban  fly,  Lixophaga 
diatraeae  (Townsend),  from  the  cocoons  of  the  greater  wax  moth.  This 
equipment  was  constructed  of  readily  obtainable  material,  and  it  improved 
the  efficiency  of  mass-rearing  methods  to  the  extent  that  over  6  million 
greater  wax  moth  larvae  and  about  2.5  million  parasite  puparia  were 
harvested  during  1975  and  1976.  KEYWORDS:  biological  control,  Galleria 
mellonella  (L.),  large-scale  insect  rearing,  Lixophaga  diatraeae  (Townsend), 
parasitization. 


INTRODUCTION 

Knipling  (6)  -  proposed  that  properly  timed 
releases  of  the  Cuban  fly,  Lixophaga  diatraeae 
(Townsend),  might  control  the  sugarcane 
borer,  Diatraeae  saccharalis  {¥.),  a  major  pest 
of  sugarcane  in  Louisiana,  Texas,  Florida,  and 
Central  and  South  America.  In  1973  and  1974 
we  developed  a  rearing  program  for  L.  diatra- 
eae, using  sugarcane  borer  larvae  as  the  host, 
to  test  Knipling's  hypothesis  in  the  field  (5). 
However,  in  1975,  larvae  of  the  greater  wax 
moth  (GWM),  Galleria  mellonella  (L.),  though 
not  a  natural  host  (.?),  were  also  used  as  hosts 
for  L.  diatraeae  because  they  were  easier  and 
less  expensive  to  mass-produce  {1). 

We  report  herein  on  an  oviposition  chamber, 
larvae  harvester,  and  scale  collector  for  use  in 
rearing  the  GWM  and  a  harvester  for  extract- 
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-  Italic  numbers  in  parentheses  refer  to  items  in 
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ing  puparia  of  L.  diatraeae  from  the  cocoons  of 
the  GWM. 

OVIPOSITION  CHAMBERS  AND 
MOTH-SCALE  COLLECTOR 

Greater  wax  moth  larvae  are  removed  from 
rearing  containers  just  before  cocoon  forma- 
tion and  placed  in  1-liter  glass  fruit  jars  (300 
larvae  per  jar).  The  jar  lids  are  replaced  with 
household  window  screen  to  provide  ventilation 
and  yet  prevent  larval  escape.  After  the  larvae 
pupate,  the  jar  lids  are  removed  and  a  jar  is 
placed  in  each  oviposition  chamber.  Moths 
emerge  and  oviposit  (about  700  eggs  per  fe- 
male) in  accordion-fold  strips  of  wax  paper 
that  are  stapled  at  each  end.  Eggs  are  collected 
every  other  day  and  easily  removed  from  the 
wax-paper  sheets  by  scraping. 

Each  oviposition  chamber  (fig.  1,  A  and  B) 
consists  of  a  section  of  15.2-cm-diameter  poly- 
vinyl chloride  (PVC)  plastic  pipe,  30.5  cm 
long,  which  is  seated  on  a  20.3-cm-diameter 
aluminum  pan  and  capped  with  a  20.3-cm- 
diameter  disk.  The  cap  is  clear  acrylic  plastic, 
6.4  mm  thick,  and  has  a  circular  groove  cut  to 
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Figure  1. — Oviposition  chambers  and  moth-scale  col- 
lector. A,  Chamber.  B,  Cutaway  view  of  chamber. 
C,  Filter  for  collecting  scales. 

fit  the  circumference  of  the  chamber.  Four 
slots,  3.2  mm  by  3.2  cm,  are  cut  in  the  top  to 
provide  a  means  of  inserting  and  removing  the 
wax-paper  strips  from  the  chamber  without 
allowing  moth  escape. 

A  hole  (3.2  cm  in  diameter)  cut  8.9  cm  from 
each  chamber  bottom  allows  air  intake,  and 
another  hole  with  a  12.6-mm  hose-insert  fitting 
attached  22.9  cm  from  each  chamber  bottom 
provides  for  an  air  outlet.  Airflow  through  the 
chambers  is  created  by  a  blower  (Grainger 
#3M254)  attached  to  a  rigid  manifold  which 
is  connected  to  each  chamber  outlet  with  a 
12.7-mm  (i.d.)  flexible  hose.  The  blower  pulls 
air  through  the  chambers  and  collects  the  air- 
borne moth  scales  on  a  25-  by  25-  by  2.5-cm 
mesh  filter  (C).  The  filter  is  housed  in  a  box 
positioned  between  the  oviposition  chambers 
and  blower.  The  scales  are  periodically  vacu- 
umed from  the  filter,  which  can  be  used  about 
2  weeks.  Inlet  and  outlet  holes  in  the  oviposition 
chambers  are  covered  with  3.2-mm-mesh 
hardware  cloth  to  prevent  moth  escape. 


Figure  2. — Greater  wax  moth  larvae  harvester  and 
150-W  floodlight.  Operators  are  shredding  diet  to 
release  larvae. 


GREATER  WAX  MOTH 
LARVAE  HARVESTER 

The  GWM  larvae  are  reared  in  3.8-liter  glass 
jars  and  harvested  just  before  cocoon  forma- 
tion for  parasitization  by  maggots  of  L.  dia- 
traeae.  Each  jar  contains  about  1,000  GWM 
larvae  plus  larval  silk,  frass,  diet,  and  dead  or 
injured  larvae. 

The  jar  contents  are  emptied  onto  one  end 
of  a  16-mesh  screen,  76.2  cm  by  2.45  m,  framed 
with  5.1-  by  5.1-cm  wooden  strips  (fig.  2). 

The  screen  is  suspended  76.2  cm  from  the 
floor  by  chains  attached  to  the  ceiling  of  the 
room.  The  diet  is  shredded  by  hand,  and  a 
150-W  floodlight  directed  on  the  material 
causes  the  negatively  phototactic  larvae  to 
move  to  the  unlighted  end.  Thus,  the  healthier 
larvae  are  concentrated  at  the  darker  end  of 
the  screen.  An  electric-heater  wire  backed  by 
1.6-  by  19-mm  asbestos  and  strung  around  the 
inside  of  the  wooden  frame  prevents  larvae 
from  escaping.  A  variable  transformer  is  used 
to  supply  60  volts  a.c.  and  heat  the  wire  to 
90.6°  C.  The  larvae  are  aspirated  into  a  jar  i 
attached  to  a  modified  vacuum  sweeper  and 
transferred  to  the  parasitization  room. 

PARASITE  PUP  ARIA 
HARVESTER 

Greater  wax  moth  larvae  are  exposed  to  mag-  j 
gots  of  L.  diatraeae  in  large  fiberglass  trays 
(5).  Greater  wax  moth  larvae,  when  para- 
sitized by  L.  diatraeae  maggots,  usually  form  a | 
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Figure  3. — Parasite  puparia  harvester.  A,  55-gal 
drum.  B,  Motor  and  pump.  C,  Valves  for  flow 
control.  D,  Drain  line. 


cocoon  but  do  not  pupate.  However,  about  one- 
half  of  the  parasite  maggots  emerging  from 
GWM  larvae  remain  in  the  cocoon,  thereby 
necessitating  a  rapid  method  for  removal  of  the 
puparia. 

The  puparia  that  form  outside  the  host  co- 
coons are  harvested  by  simply  brushing  them 
from  the  trays.  Trays  containing  only  cocoons 
are  immersed  in  a  208-liter  steel  drum  (fig. 
3A)  containing  159  liters  of  1%  sodium  hypo- 
chlorite (NaOCl).  (To  protect  against  corro- 
sion, the  inside  surface  of  the  drum  had  been 
sandblasted  and  covered  with  epoxy  paint.) 

The  NaOCl  is  circulated  in  a  circular  motion 
inside  the  drum  by  passing  it  through  a  chemi- 
cally resistant  impeller  pump  (Jabsco  model 
PE-25-P4),  which  is  powered  by  a  %-hp, 
1,750-r/min  electric  motor  (B).  The  pump  is 
connected  to  inlet  and  outlet  attachments  inside 
the  drum  by  flexible  18.6-mm  high-pressure 
heater  hoses.  The  inlets  are  two  90°,  18.6-mm 
PVC  pipe  fittings  installed  on  opposite  sides  of 
the  drum  halfway  between  the  top  and  bottom. 
They  are  turned  so  as  to  give  a  circular  move- 
ment to  the  solution.  Another  90°,  18.6-mm 
PVC  pipe  fitting  attached  to  the  drum  bottom 
serves  as  a  return  outlet  to  the  pump. 

The  host  cocoons  are  dissolved  by  the  1% 
NaOCl  solution  at  a  temperature  of  24°  C  in 
about  6  minutes,  and  the  freed  puparia  float 
and  thus  can  be  skimmed  from  the  surface.  The 
puparia  are  rinsed  in  24°  C  tapwater  and 
washed  through  sieves  that  retain  large  ma- 


terials (undissolved  cocoons,  GWM  pupae  and 
larvae,  and  host  larval  cadavers)  but  allow  the 
puparia  to  pass  through.  The  puparia  are  air- 
dried,  and  the  total  number  is  determined  by 
weighings  based  on  known  samples.  We  found 
that  one  drum  of  NaOCl  solution  will  dissolve 
about  12,000  host  cocoons  and  that  puparia 
should  not  be  left  in  NaOCl  solution  longer 
than  6  minutes.  A  fresh  solution  of  NaOCl 
should  be  prepared  when  puparia  are  not  freed 
from  the  cocoons  after  soaking  for  6  minutes. 

DISCUSSION 

Health  hazards  in  insect  rearing  due  to  moth 
scales  have  been  documented  (8).  Ridgway  and 
Whittam  (8)  and  Raulston  and  Lingren  (7) 
reported  on  scale  collectors  for  the  pink  boll- 
worm,  Pectinophoru  gossypiella  (Saunders), 
and  the  tobacco  budworm,  Heliothis  rirescens 
(F.).  The  scale  collector  we  describe  for  the 
GWM  is  efficient  and  less  expensive  to  build 
than  either  of  the  above  scale  collectors.  Also, 
it  has  now  been  adapted  for  use  with  Heliothis 
species. 

Finney  et  al.  (2),  Hollingsworth  et  al.  (-4), 
and  Ryan  (9)  described  methods  for  using 
electrical  and  heat  barriers  for  retaining  lepi- 
dopterous  larvae  in  enclosures.  We  found,  as 
did  Hollingsworth  and  Finney,  that  heat  is  a 
more  efficient  barrier  than  electricity,  and  our 
enclosure  pen  is  similar  to  theirs. 

Harvesting  of  the  parasite  puparia  without 
the  use  of  the  puparia  harvester  described  here 
would  have  been  nearly  impossible.  With  the 
aid  of  our  mechanical  harvester,  we  are  able  to 
collect  about  2,000  puparia  each  6  minutes, 
while  collecting  this  number  by  hand  would 
take  3.5  man-hours. 

Our  data  show  that  there  is  no  damage  to 
puparia  exposed  to  1%  NaOCl  for  6  minutes, 
but  exposure  for  periods  longer  than  10  min- 
utes results  in  reduced  emergence  of  flies  from 
puparia. 

During  1975  and  1976  over  6  million  GWM 
larvae  and  about  2.5  million  parasite  puparia 
were  harvested  by  the  methods  described.  Be- 
fore installation  of  the  scale  collector,  three 
cases  of  allergies  were  reported  during  a  6- 
month  period.  After  installation  we  had  no  re- 
ports of  respiratory  problems  even  though  the 
GWM  reproductive  colony  was  increased 
sixfold. 
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